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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

Waves and Vibrations

Scilab code Exa 1.1 1

1 clc;

2 n=512; // f r e qu en cy i n Hz
3 l=67; // wave l ength i n cm
4 v=n*l; // c a l c u l a t i n g v e l o c i t y
5 disp(v,” Ve l o c i t y i n cm/ s e c = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 1.2 2

1 clc;

2 v=340; // v e l o c i t y i n m/ s e c
3 l=0.68; // wave l ength i n m
4 n=v/l; // c a l c u l a t i n g f r e qu en cy
5 disp(n,” Frequency in Hz = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 1.3 3
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1 clc;

2 v=3*10^8; // v e l o c i t y i n m/ s e c
3 n=500*10^3; // f r e qu en cy i n Hz
4 l=v/n; // c a l c u l a t i n g wave l ength
5 disp(l,”Wavelength i n m = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 1.4 4

1 clc;

2 v=330; // v e l o c i t y i n m/ s e c
3 n=560; // f r e qu en cy i n Hz
4 l=v/n; // c a l c u l a t i n g wave l ength
5 disp(l*30,” D i s t anc e t r a v e l l e d i n 30 v i b r a t i o n s i n m

= ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 1.5 5

1 clc;

2 s=90; // d i s t a n c e i n m
3 u=0; // i n i t i a l v e l o c i t y i n m/ s e c
4 t=sqrt (90/4.9); // c a l c u l a t i n g t ime u s i n g

k i n ema t i c a l e qua t i on
5 t1=4.56-t; // c a l c u l a t i n g t ime taken by sound to

t r a v e l
6 v=s/t1; // c a l c u l a t i n g v e l o c i t y
7 disp(v,” Ve l o c i t y i n m/ s e c = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 1.6 6

1 clc;
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2 l1=1.5; // wave l ength i n m
3 l2=2; // wave l ength i n m
4 v1=120; // v e l o c i t y i n m/ s e c
5 n=v1/l1; // c a l c u l a t i n g f r e qu en cy
6 v2=n*l2; // c a l c u l a t i n g v e l o c i t y
7 disp(v2,” Ve l o c i t y i n m/ s e c = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 1.7 7

1 clc;

2 l=5641*10^ -10; // wave l ength i n m
3 c=3*10^8; // v e l o c i t y i n m/ s e c
4 n=c/l; // c a l c u l a t i n g f r e qu en cy
5 u=1.58; // r e f r a c t i v e index o f g l a s s
6 cg=c/u; // c a l c u l a t i n g v e l o c i t y o f l i g h t i n

g l a s s
7 l1=cg/n; // c a l c u l a t i n g wave l eg th i n g l a s s
8 disp(l1*10^10 ,”Wavelength i n g l a s s i n Angstrom =”);

// d i s p l a y i n g r e s u l t

Scilab code Exa 1.8 8

1 clc;

2 n=12*10^6; // f r e qu en cy i n Hz
3 v=3*10^8; // v e l o c i t y i n m/ s e c
4 l=v/n; // c a l c u l a t i n g wave l ength
5 disp(l,”Wavelength i n m = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 1.9 9
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1 clc;

2 n=400; // f r e qu en cy i n Hz
3 v=300; // v e l o c i t y i n m/ s e c
4 l=v/n; // c a l c u l a t i n g wave l ength
5 disp(l,”Wavelength i n m = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 1.10 10

1 clc;

2 a=20; // ampl i tude i n cm
3 n=6; // f r e qu en cy per second
4 w=2*( %pi)*n; // omega i n r a d i a n s / s e c
5 disp(w,”Omega in r a d i a n s / s e c = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 1.11 11

1 clc;

2 a=6; // ampl i tude i n cm
3 n=9; // f r e qu en cy i n Hz .
4 vmax =2*( %pi)*n*6; // c a l c u l a t i n g v e l o c i t y i n cm/ s e c
5 acc = -((18*( %pi))^2)*6; // c a l c u l a t i n g acc . i n m/ s e c

squa r e
6 disp(vmax ,”Maximum v e l o c i t y i n cm/ s e c = ”); //

d i s p l a y i n g r e s u l t
7 disp(” Ve l o c i t y at extreme p o s i t i o n = 0”); //

d i s p l a y i n g r e s u l t
8 disp(” A c c e l a r a t i o n at mean p o s i t i o n = 0”); //

d i s p l a y i n g r e s u l t
9 disp(acc ,” A c c e l a r a t i o n at extreme p o s i t i o n i n m/ s e c

squa r e = ”); // d i s p l a y i n g r e s u l t
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Scilab code Exa 1.12 12

1 clc;

2 g=9.8; // g r a v i t a t i o n a l c on s t an t
3 m=50; //mass i n kg
4 l=0.2; // l e n g t h i n m
5 T=0.6; // t ime p e r i o d
6 k=(m*g)/l; // c a l c u l a t i n g c on s t an t
7 m=2450*((T/(2*( %pi)))^2); // c a l c u a l t i n g mass u s i n g

g i v en t ime p e r i o d
8 disp(m,”Mass o f body in kg = ”); // d i s p l a y i n g

r e s u l t

11



Chapter 2

Application of Sound Waves

Scilab code Exa 2.1 1

1 clc;

2 disp(”Example 2 . 1 ”);
3 v=3000; // volume in metre cube .
4 theta =0.2; // th e t a i n owu ( open window un i t )

.
5 s=1850; // a r ea i n metre cube .
6 as=theta*s; // c a l c u l a t i n g t o t a l a b s o r b t i o n o f

s u r f a c e .
7 T=(0.165*v)/as // c a l c u l a t i n g T us i ng Sab ine fo rmu la
8 disp(T,” Reve rb e r a t i on t ime o f Room = ”); //

D i s p l a y i n g Re su l t .

Scilab code Exa 2.2 2

1 clc;

2 disp(”Example 2 . 2 ”);
3 v=120000; // volume in

metre cube .
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4 t=1.5; // t ime in second
.

5 s=25000; // a r ea i n metre
cube .

6 a=(0.16*v)/(t*s); // u s i n g Sab ine
fo rmu la f o r c a l c u l a t i n g a

7 disp(a,”Average Absorb ing Power o f Su r f a c e = ”); //
D i s p l a y i n g Re su l t .

Scilab code Exa 2.3 3

1 clc;

2 disp(”Example 2 . 3 ”);
3 v=6000 //Volume in metre cube .
4 as=20 // s u r f a c e ab s o r b t i o n i n

owu ( open window un i t ) .
5 T=(0.165*v)/(as); // c a l c u l a t i n g T us i ng

Sab ine Formula .
6 disp(T,” Reve rb e r a t i on Time = ”); // D i s p l a y i n g

Re su l t .

Scilab code Exa 2.4 4

1 clc;

2 disp(”Example2 . 4 ”);
3 v=3500; // volume in metre cube .
4 n1=370 -300; //no . o f aud i en c e on wooden

s e a t s .
5 n2=300 -70; //no . o f empty wooden s e a t s .
6 a1s1 =0.04*60; // ab s o r p t i o n due to wooden

doo r s .
7 a2s2 =0.03*700; // ab s o r p t i o n due to

p l a s t e r e d wa l l s .
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8 a3s3 =0.06*50; // ab s o r p t i o n due to g l a s s
work .

9 a4s4 =4.2*370; // ab s o r p t i o n due to aud i enc e
on spungy and wooden

10 // s e a t s .
11 a5s5 =2*230; // ab s o r p t i o n due to empty

s e a t s .
12 sum=a1s1+a2s2+a3s3+a4s4+a5s5; // t o t a l a b s o r p t i o n o f

cinema h a l l .
13 T=(0.165*v)/sum; // c a l c u l a t i n g T us i ng

Sab ine Formula .
14 disp(T,” Reve rb e r a t i on Time = ”); // D i s p l a y i n g

Re su l t .

Scilab code Exa 2.5 5

1 clc;

2 disp(”Example 2 . 5 ”);
3 l=10; // l e n g t h i n

c e n t im e t r e s .
4 Y=20*10^11; //Young ’ s Modulus i n

dyne /cm squa r e .
5 R=8; // Dens i ty i n gram/ cc
6 n=(1/(2*l))*sqrt(Y/R); // c a l c u l a t i n g f r e qu en cy o f

v i b r a t i o n u s i n g
7 // young ’ s modulus .
8 disp(n,” Frequency o f v i b r a t i o n i n Hz . ”); //

D i s p l a y i n g Re su l t .

Scilab code Exa 2.6 6

1 clc;

2 disp(”Example 2 . 7 ”);
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3 t=0.1; // t h i c k n e s s i n c e n t ime t r e .
4 Y=8.75*10^11; //Young ’ s Modulus i n dyne /cm

squa r e .
5 R=2.654; // Dens i ty i n gram/cm squa r e .
6 n=(1/(2*t))*sqrt(Y/R); // c a l c u l a t i n g f r e qu en cy

u s i n g Young ’ s modulus .
7 disp(n,” Frequency o f V i b r a t i o n i n Hz = ”); //

D i s p l a y i n g Re su l t .

Scilab code Exa 2.7 7

1 clc;

2 disp(”Example 2 . 7 ”);
3 K=2.026*10^9; //Bulk Modulus i n N/m

squa r e .
4 R=10^3; // Dens i ty i n Kg/m cube .
5 V=sqrt(K/R); // Ca l c u l a t i n g speed u s i n g

Bulk Modulus .
6 disp(V,” Ve l o c i t y o f sound waves i n water i n m/ s e c =

”); // d i s p l a y i n g r e s u l t .

Scilab code Exa 2.8 8

1 clc;

2 disp(”Example 2 . 8 ”);
3 Y=1.41; //Young ’ s Modulus .
4 R=1.293*10^ -3; // Dens i ty o f a i r i n g/ c e n t ime t r e

cube .
5 P=76*13.6*980; // a tmosphe r i c p r e s s u r e i n dyne /cm

squa r e .
6 V=sqrt((Y*P)/R); // c a l c u l a t i n g speed u s i n g young ’

s modulus .
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7 disp(V,” Speed o f u l t r a s o n i c wave i n a i r at n . t . p . i n
cm/ s e c = ”); // d i s p l a y i n g r e s u l t .

8 disp(V*10^-2,” Speed i n m/ s e c ”); // d i s p l a y i n g r e s u l t
.
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Chapter 3

Principles of Optics

Scilab code Exa 3.1 1

1 clc;

2 f=15; // f o c a l l e n g t h i n cm
3 v=10; // image d i s t a n c e i n cm
4 u=(150/5); // c a l c u l a t i n g u u s i n g (1/ f ) =(1/v )−(1/u )
5 disp(u,”Object D i s t anc e i n cm = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 3.2 2

1 clc;

2 f=80; // f o c a l l e n g t h i n cm
3 f1=20; // f o c a l l e n g t h o f f i r s t l e n s i n cm
4 f2 =(80/3); // u s i n g (1/F) =(1/ f 1 ) +(1/ f 2 )
5 P=(100/f); // power i n D
6 P1 =100/20; // power o f f i r s t l e n s
7 P2=P1-P; // power i n D
8 disp(P2,”Power i n D = ”); // d i s p l a y i n g r e s u l t
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Scilab code Exa 3.3 3

1 clc;

2 P=2.5; //Power i n D
3 f=-(1/P); // c a l c u l a t i n g f i n m
4 disp(f,” Foca l l e n g t h i n m = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 3.4 4

1 clc;

2 m=4; // magn i g i c a t i o n
3 f=20; // f o c a l l e n g t h i n cm
4 u=(20*3) /(4); // on s im p l i f y i n g (1/ f ) =(1/v )−(1/u )
5 v=(4*u); // c a l c u l a t i n g v i n cm
6 disp(u,”Object d i s t a n c e i n cm = ”); // d i s p l a y i n g

r e s u l t
7 disp(v,” Image d i s t a n c e i n cm = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 3.5 5

1 clc;

2 u=14; // o b j e c t d i s t a n c e i n cm
3 f=-21; // f o c a l d i s t a n c e i n cm
4 v=( -5/42); // s i m p l i f y i n g (1/ f ) =(1/v )−(1/u )
5 I=(3* -8.4) /(-14); // u s i n g m=(1/0)=(v/u ) ;
6 disp(v,” Image d i s t a n c e i n cm = ”); // d i s p l a y i n g

r e s u l t
7 disp(I,” I i n cm = ”); // d i s p l a y i n g r e s u l t
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Scilab code Exa 3.6 6

1 clc;

2 fe=5; // f o c a l l e n g t h i n cm
3 D=25; // d i s t a n c e od d i s t i n c t v i s i o n i n cm
4 m=1+(D/fe); // c a l c u l a t i n g magn i f y ing power
5 disp(m,”magn i f y ing Power = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 3.7 7

1 clc;

2 fe=5; // f o c a l l e n g t h i n cm
3 D=25; // d i s t a n c e od d i s t i n c t v i s i o n i n cm
4 mo =30/(1+(D/fe)); // c a l c u l a t i n g ma gn i f i c a t i o n o f

o b j e c t i v e l e n s
5 disp(mo,” Magn i f i c a t i o n produced by o b j e c t i v e l e n s =

”); // d i s p l a y i n g r e s u l t

Scilab code Exa 3.8 8

1 clc;

2 u=-6; // o b j e c t d i s t a n c e i n cm
3 fo=4; // f o c a l d i s t a n c e i n cm
4 fe=6; // f o c a l l e n g t h i n cm
5 D=25; // d i s t a n c e o f d i s t i n c t v i s i o n i n cm
6 v=(12); // u s i n g (1/ f ) =(1/v )−(1/u )
7 m=(v/u)*(1+(D/fe)); // c a l c u l a t i n g m
8 disp(v,” Image d i s t a n c e i n cm = ”); // d i s p l a y i n g

r e s u l t
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9 disp(-m,”Magn i fy ing Power = ”); // d i s p l a y i n g
r e s u l t

Scilab code Exa 3.9 9

1 clc;

2 D=25; // d i s t a n c e o f d i s t i n c t v i s i o n
3 u=-9; // o b j e c t d i s t a n c e i n cm
4 fe=10; // f o c a l l e n g t h i n cm
5 v=( -90/1); // u s i n g (1/ f ) =(1/v )−(1/u )
6 m=(v/u); // c a l c u l a t i n g m
7 M=D/u; // c a l c u l a t i n g Magn i fy ing power o f l e n s
8 disp(m,” Magn i f i c a t i o n o f l e n s = ”); // d i s p l a y i n g

r e s u l t
9 disp(-M,”Magn i fy ing Power = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 3.10 10

1 clc;

2 fo=0.5; // f o c a l l e n g t h o f eye l e n s
3 D=25; // d i s t a n c e o f d i s t i n c t v i s i o n
4 L=15; // l e n g t h i n cm
5 m=375; // magn i f i c a t i o n
6 fe=(-L*D)/(fo*((L/fo)-m)); // c a l c u l a t i n g f e
7 disp(fe,” Foca l l e n g t h o f eye l e n s i n cm = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 3.11 11
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1 clc;

2 m=5; // magn i f y ing power
3 L=24; // l e n g t h i n cm
4 fe=4; // f o c a l l e n g t h i n cm
5 fo=5*fe; // c a l c u l a t i n g f o
6 disp(fo,” Foca l l e n g t h o f l e n s i n cm = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 3.12 12

1 clc;

2 D=25; // d i s t a n c e o f d i s t i n c t v i s i o n i n cm
3 fo=140; // f o c a l l e n g t h o f eye l e n s
4 fe=5; // f o c a l l e n g t h i n cm
5 m=-(fo/fe); // c a l c u l a t i n g magn i f y ing power
6 disp(m,”Magn i fy ing power at normal ad jus tment = ”);

// d i s p l a y i n g r e s u l t
7 m1=-(fo/fe)*(1+(fe/D)); // c a l c u l a t i n g magn i f y ing

power
8 disp(m1,”Magn i fy ing power a t l e a s t d i s t a n c e o f

d i s t i n c t v i s i o n = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 3.13 13

1 clc;

2 M=5; // Magn i fy ing power
3 fo=10; // f o c a l l e n g t h o f eye l e n s
4 fe=fo/M; // c a l c u l a t i n g f e
5 disp(fe,” Foca l l e n g t h o f eye l e n s i n cm = ”); //

d i s p l a y i n g r e s u l t
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Scilab code Exa 3.14 14

1 clc;

2 fo=75; // f o c a l l e n g t h o f eye l e n s
3 D=25; // d i s t a n c e o f d i s t i n c t v i s i o n
4 fe=5; // f o c a l o f eye l e n s i n cm
5 M=-(fo/fe)*(1+( fe/D)); // c a l c u l a t i n g M
6 disp(M,”Magn i fy ing power = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 3.15 15

1 clc;

2 M=7; // magn i f y ing power
3 L=40; // l e n g t h
4 fe =(40/8); // f o c a l l e n g t h o f eye l e n s i n cm
5 fo=(7*fe); // c a l c u l a t i n g f o c a l l e n g t h
6 disp(fo,” Foca l Length o f l e n s i n cm =”); //

d i s p l a y i n g r e s u l t
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Chapter 4

Electrostatics

Scilab code Exa 4.1 1

1 clc;

2 q=1; //no o f coulomb
3 e=1.6*10^ -19; // cha rge on an e l e c t r o n
4 n=(q/e); // c a l c u l a t i n g no o f e l e c t r o n s
5 disp(n,”No o f e l e c t r o n s = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.2 2

1 clc;

2 F=4.5*9.8; // i n Newton
3 q=sqrt (((0.03^2) *4.5*9.8) /(9*10^9)); // c a l c u l a t i n g

q u s i n g F=(1/4∗3 .14∗ eo ) ∗ ( ( q1∗q2 ) /( r ˆ2) )
4 disp(q,”Charge i n coulomb = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.3 3
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1 clc;

2 q1=2*10^ -7; // cha rge i n C
3 q2=3*10^ -7; // cha rge i n C
4 r=30*10^ -2; // r i n m
5 F=(9*10^9) *((q1*q2)/r^2); // c a l c u l a t i n g F
6 disp(F,” Force i n Newton = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.4 4

1 clc;

2 q1=1; // cha rge i n C
3 q2=1; // cha rge i n C
4 r=1; // r i n m
5 F=(9*10^9) *((q1*q2)/r^2); // c a l c u l a t i n g F
6 disp(F,” Force i n Newton = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.5 5

1 clc;

2 m=9*10^ -31; //mass o f e l e c t r o n i n kg
3 q= -3.2*10^ -7; // cha rge i n C
4 e= -1.6*10^ -19; // cha rge on e l e c t r o n i n C
5 n=(q/e); // c a l c u l a t i n g n
6 M=n*m; // c a l c u l a t i n g mass t r a n s f e r e d
7 disp(n,”no . o f e l e c t r o n s = ”); // d i s p l a y i n g r e s u l t
8 disp(M,”Mass t r a n s f e r e d to po l y th ene i n kg = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 4.6 6
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1 clc;

2 q1 =1.6*10^ -19; // cha rge i n C
3 q2= -1.6*10^ -19; // cha rge i n C
4 r=10^ -9; // r i n m
5 F=(9*10^9) *((q1*q2)/r^2); // c a l c u l a t i n g F
6 disp(F,” Force i n Newton = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.7 7

1 clc;

2 Va=-10; // v o l t a g e i n v o l t s
3 W=100; //work i n Jou l e
4 q=2; // cha rge i n Coulomb
5 v=(Va)+(W/q); // c a l c u l a t i n g v
6 disp(v,” Vo l tage i n Vo l t s = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.8 8

1 clc;

2 eo =(8.854*10^ -12); // c on s t an t
3 E=2; //magnitude o f e l e c t r i c f i e l d i n N/C
4 r=0.5; // r i n m
5 q=E*4*( %pi)*(eo)*(r^2); // c a l c u l a t i n g cha rge
6 disp(q,”Charge i n Coulomb = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.9 9

1 clc;

2 e= -1.6*10^ -19; // cha rge on e l e c t r o n i n Coulomb
3 q=20*10^ -6; // cha rge i n Coulomb
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4 r1=0.1; // r1 i n m
5 r2 =0.05; // r2 i n m
6 Va =9*10^9*(q/r1); // c a l c u l a t i n g v o l t a g e at A
7 Vb =9*10^9*(q/r2); // c a l c u l a t i n g v o l t a g e at B
8 V=Va -Vb; // p o t e n t i a l d i f f e r e n c e
9 W=V*e; // c a l c u l a t i n g work done i n j o u l e

10 disp(W,”Work done to take the e l e c t r o n from A to B
in Jou l e = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.10 10

1 clc;

2 q1=(2*10^ -8); // cha rge i n coulomb
3 q2=( -2*10^ -8); // cha rge i n coulomb
4 q3=(3*10^ -8); // cha rge i n coulomb
5 q4=(6*10^ -8); // cha rge i n coulomb
6 s=1; // s i d e i n m
7 V=(9*10^9) *(1/s)*(q1+q2+q3+q4); // c a l c u l a t i n g

v o l t a g e
8 disp(V,” Vo l tage i n Vo l t s = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.11 11

1 clc;

2 eo =8.85*10^ -12; // c on s t an t
3 q=2*10^ -6; // cha rge i n coulomb
4 l=9; // l e n g t h i n cm
5 fi=(q/eo); // c a l c u a l t i n g f l u x i n (N m squa r e ) / c
6 disp(fi,”Flux through the s u r f a c e i n (N m squa r e ) / c

= ”); // d i s p l a y i n g r e s u l t
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Scilab code Exa 4.12 12

1 clc;

2 eo =8.85*10^ -12; // c on s t an t
3 r=1.2; // r i n m
4 t=80*10^ -6; // s u r f a c e sha r g e d e n s i t y i n c /m squa r e
5 q=t*4*( %pi)*(r^2); // c a l c u l a t i n g cha rge
6 fi=q/eo; // c a l c u l a t i n g f l u x
7 disp(fi,”Flux i n N m squa r e / c = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 4.13 13

1 clc;

2 eo =8.85*10^ -12; // c on s t an t
3 E=9*10^4; // E l e c t r i c f i e l d i n N/C
4 r=2*10^ -2; // r i n m
5 L=2*( %pi)*E*eo*r; // c a l c u l a t i n g l i n e a r cha rge

d e n s i t y
6 disp(L,” L in ea r cha rge d e n s i t y per cm = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 4.14 14

1 clc;

2 o=17*10^ -22; // s u r f a c e cha rge d e n s i t y i n cmˆ−2
3 eo =8.85*10^ -12; // c on s t an t
4 E=o/eo; // c a l c u l a t i n g e l e c t r i c i n t e n s i t y i n r e g i o n

I I I
5 disp(” E l e c t r i c I n t e n s i t y i n r e g i o n s I and I I = 0”);

// d i s p l a y i n g r e s u l t
6 disp(E,” E l e c t r i c I n t e n s i t y i n r e g i o n I I I i n N/C = ”)

; // d i s p l a y i n g r e s u l t
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Scilab code Exa 4.15 15

1 clc;

2 r=0.05; // i n m
3 eo =8.85*10^ -12; // c on s t an t
4 q=10^ -9; // cha rge at po i n t P in Coulomb
5 E=q/(4*( %pi)*eo*(r^2)); // c a l c u l a t i n g e l e c t r i c

f i e l d
6 disp(E,” E l e c t r i c f i e l d i n v/m = ”); // d i s p l a y i n g

r e s u l t
7 r1=0.2; // i n m
8 V1=q/(4*( %pi)*eo*r1); // c a l c u l a t i n g p o t e n t i a l

d i f f e r e n c e
9 disp(V1,” P o t e n t i a l d i f f e r e n c e between two p o i n t s i n

Vol t = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.16 16

1 clc;

2 eo =8.85*10^ -12; // c on s t an t
3 o=80*10^ -6; // s u r f a c e cha rge d e n s i t y i n c / squa r e
4 r=1.2; // i n m
5 q=o*(%pi)*(r^2); // c a l c u l a t i n g cha rge i n Coulomb
6 fi=q/eo; // c a l c u l a t i n g e l e c t r i c f l u x
7 disp(q,”Charge i n Coulomb = ”); // d i s p l a y i n g r e s u l t
8 disp(fi,” E l e c t r i c f l u x i n N m squa r e / c = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 4.17 17
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1 clc;

2 V=250; // p o t e n t i a l d i f f e r e n c e i n Vol t
3 C=10^ -11; // c ap a c i t a n c e i n f a r ad
4 q=C*V; // c a l c u l a t i n g cha rge
5 disp(q,”Charge i n Coulomb = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.18 18

1 clc;

2 r=6.4*10^6; // i n m
3 C=r/(9*10^9); // c a l c u l a t i n g cha rge
4 disp(C,” Capac i t ance i n Farad = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 4.19 19

1 clc;

2 C=2; // c ap a c i t a n c e i n Farad
3 d=0.5*10^ -2; // d i s t a n c e i n m
4 eo =8.85*10^ -12; // c on s t an t
5 A=(C*d)/(eo); // c a l c u l a t i n g a r ea
6 disp(A,”Area i n m squa r e = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.20 20

1 clc;

2 A=0.02; // a r ea i n m squa r e
3 r=0.5; // r i n m
4 d=(A/(4*( %pi)*r)); // c a l c u l a t i n g d i s t a n c e
5 disp(d,” D i s t anc e between the p l a t e s i n m = ”); //

d i s p l a y i n g r e s u l t
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Scilab code Exa 4.21 21

1 clc;

2 eo =8.85*10^ -12; // c on s t an t
3 A=1; // a r ea i n m squa r e
4 d=2*10^ -3; // r i n m
5 K=4; // c on s t an t
6 C=(K*eo*A)/d; // c a l c u l a t i n g c a p a c i t a n c e
7 disp(C,” Capac i t ance i n Farad = = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 4.22 22

1 clc;

2 cm=10*10^ -6; // c ap a c i t a n c e i n Farad
3 K=2; // c on s t an t
4 co=cm/K; // c a l c u l a t i n g co
5 disp(co,” c ap a c i t y o f c a p a c i t o r with a i r between the

p l a t e s i n Farad = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.23 23

1 clc;

2 v=100; //v i n v o l t
3 c1=8*10^ -6; // c ap a c i t a n c e i n Farad
4 c2=12*10^ -6; // c ap a c i t a n c e i n Farad
5 c3=24*10^ -6; // c ap a c i t a n c e i n Farad
6 cs =4/(10^6); // c a l c u l a t i n g s e r i e s c a p a c i t a n c e
7 cp=(c1+c2+c3); // c a l c u l a t i n g p a r a l l e l c a p a c i t a n c e
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8 disp(cs,” Equ i va l en t S e r i e s c a p a c i t a n c e i n f a r ad = ”)
; // d i s p l a y i n g r e s u l t

9 disp(cp,” Equ i va l en t p a r a l l e l c a p a c i t a n c e i n f a r ad =
”); // d i s p l a y i n g r e s u l t

10 qs=cs*v; // c a l c u l a t i n g cha rge
11 disp(qs,” cha rge on p l a t e i n Coulomb = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 4.24 24

1 clc;

2 C=9*10^ -10; // c ap a c i t a n c e i n f a r ad
3 V=100; // i n v o l t
4 U=(1/2) *(C*(V^2)); // c a l c u l a t i n g ene rgy s t o r e d
5 disp(U,”Energy s t o r e d i n Jou l e = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 4.25 25

1 clc;

2 eo =8.85*10^ -12; // c on s t an t
3 A=90*10^ -4; // a r ea i n m squa r e
4 d=2.5*10^ -3; // d i s t a n c e i n m
5 V=400; // i n v o l t
6 C=(eo*A)/d; // c a l c u l a t i n g c a p a c i t a n c e
7 disp(C,” Capac i t ance i n Farad = ”); // d i s p l a y i n g

r e s u l t
8 W=(1/2) *(C*(V^2)); // c a l c u l a t i n g e l e c t r i c a l ene rgy

s t o r e d
9 disp(W,” E l e c t r i c a l Energy s t o r e d i n c a p a c i t o r i n

Jou l e = ”); // d i s p l a y i n g r e s u l t
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Scilab code Exa 4.26 26

1 clc;

2 v=100; //v i n v o l t
3 c1=1*10^ -6; // c ap a c i t a n c e i n Farad
4 c2=2*10^ -6; // c ap a c i t a n c e i n Farad
5 c3=3*10^ -6; // c ap a c i t a n c e i n Farad
6 cs =6/11; // c a l c u l a t i n g s e r i e s c a p a c i t a n c e
7 cp=(c1+c2+c3); // c a l c u l a t i n g p a r a l l e l c a p a c i t a n c e
8 disp(cs,” Equ i va l en t S e r i e s c a p a c i t a n c e i n f a r ad = ”)

; // d i s p l a y i n g r e s u l t
9 disp(cp,” Equ i va l en t p a r a l l e l c a p a c i t a n c e i n f a r ad =

”); // d i s p l a y i n g r e s u l t
10 disp(” The r e f o r e Cp=(11∗Cs ) ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 4.27 27

1 clc;

2 eo =8.85*10^ -12; // c on s t an t
3 V=6; //v i n v o l t
4 A=25*10^ -4; // a r ea i n m squa r e
5 d=10^ -3; // d i s t a n c e i n m
6 q=(eo*A*V)/d; // c a l c u l a t i n g cha rge
7 W=q*V; // c a l c u l a t i n g work done
8 disp(q,”Charge through ba t t e r y i n Coulomb = ”); //

d i s p l a y i n g r e s u l t
9 disp(W,”Work done by Bat t e ry i n Jou l e = ”); //

d i s p l a y i n g r e s u l t
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Chapter 5

Electricity

Scilab code Exa 5.1 1

1 clc;

2 n=10^6; //no . o f e l e c t r o n s
3 e=1.6*10^ -19; // cha rge on an e l e c t r o n i n C
4 q=n*e; // c a l c u l a t i n g t o t a l cha rge
5 t=10^ -3; // t ime in second
6 I=q/t; // c a l c u l a t i n g c u r r e n t
7 disp(I,” Current f l ow i n g i n Ampere = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 5.2 2

1 clc;

2 I=300*10^ -3; // c u r r e n t n Ampere
3 t=60; // t ime in second
4 e=1.6*10^ -19; // cha tge on e l e c t r o n i n C
5 q=I*t; // c a l c u l a t i n g cha rge
6 n=q/e; // c a l c u l a t i n g no o f e l e c t r o n s
7 disp(n,”No . o f e l e c t r o n s = ”); // d i s p l a y i n g r e s u l t
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Scilab code Exa 5.3 3

1 clc;

2 V=200; // v o l t a g e i n v o l t
3 R=100; // r e s i s t a n c e i n Ohm
4 e=1.6*10^ -19; // cha rge on an e l e c t r o n i n C
5 I=V/R; //Ohm’ s law
6 t=1; // t ime in second
7 q=I*t; // c a l c u l a t i n g cha rge
8 n=q/e; // c a l c u l a t i n g no o f e l e c t r o n s
9 disp(n,”No . o f e l e c t r o n s = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 5.4 4

1 clc;

2 l=15; // l e n g t h i n m
3 A=6*10^ -7; // a r ea i n m squa r e
4 R=5; // r e s i s t a n c e i n Ohm
5 p=(A*R)/l; // c a l c u l a t i n g r e s i s t i v i t y
6 disp(p,” R e s i s t i v i t y i n Ohm metre = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 5.5 5

1 clc;

2 l=0.1; // l e n g t h i n m
3 A=10^ -4; // a r ea i n m squa r e
4 R=0.01; // r e s i s t a n c e i n Ohm
5 p=(A*R)/l; // c a l c u l a t i n g r e s i s t i v i t y
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6 disp(p,” R e s i s t i v i t y i n Ohm metre = ”); // d i s p l a y i n g
r e s u l t

Scilab code Exa 5.6 6

1 clc;

2 L=1; // l e n g t h i n m
3 r=0.2*10^ -3; // r a d i u s i n m
4 A=%pi*(r)^2; // c a l c u l a t i n g a r ea
5 disp(A)

6 R=2; // r e s i s t a n c e i n Ohm
7 P=(R*A)/L; // c a l c u l a t i n g r e s i s t i v i t y
8 disp(P,” R e s i s t i v i t y i n Ohm. metre = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 5.7 7

1 clc;

2 R1=5; // r e s i s i t a n c e i n Ohm
3 R2=9*5; // c a l c u l a t i n g u s i n g R2/A1=( l 2 /A2) ∗ (A1/ l 1 )
4 disp(R2,” R e s i s i t a n c e i n Ohm = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 5.8 8

1 clc;

2 R1=5; // r e s i s i t a n c e i n Ohm
3 R2=4*5; // c a l c u l a t i n g u s i n g R2/A1=( l 2 /A2) ∗ (A1/ l 1 )
4 disp(R2,” R e s i s i t a n c e i n Ohm = ”); // d i s p l a y i n g

r e s u l t
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Scilab code Exa 5.9 9

1 clc;

2 R1=2; // r e s i s i t a n c e i n Ohm
3 R2=4; // r e s i s t a n c e i n Ohm
4 R3=5; // r e s i s t a n c e i n Ohm
5 R=(R1^-1)+(R2^-1)+(R3^-1); // c a l c u l a t i n g p a r a l l e l

r e s i s t a n c e
6 Rp=(1/R);

7 disp(Rp,” R e s i s i t a n c e i n Ohm = ”); // d i s p l a y i n g
r e s u l t

Scilab code Exa 5.10 10

1 clc;

2 Rs=40; // r e s i s i t a n c e i n Ohm
3 disp(”R2=8 when R1=32 , R2=32 when R1=8 R e s i s i t a n c e

i n Ohm ”); // d i s p l a y i n g r e s u l t u s i n g (1/Rp) =(1/
R1) +(1/R2)

Scilab code Exa 5.11 11

1 clc;

2 V=2; // i n v o l t s
3 R1=30; // r e s i s i t a n c e i n Ohm
4 R2=60; // r e s i s t a n c e i n Ohm
5 Rp =(30*60) /(30+60); // c a l c u l a t i n g p a r a l l e l

r e s i s t a n c e
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6 disp(Rp,” R e s i s i t a n c e i n Ohm = ”); // d i s p l a y i n g
r e s u l t

7 I=V/Rp; //Ohm’ s law
8 disp(I,” Current i n Ampere = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 5.12 12

1 clc;

2 R1=2; // r e s i s i t a n c e i n Ohm
3 R2=3; // r e s i s t a n c e i n Ohm
4 R3=1; // r e s i s t a n c e i n Ohm
5 Rp=(R1*R2)/(R1+R2); // c a l c u l a t i n g p a r a l l e l

r e s i s t a n c e
6 R=Rp+1; // 1 Ohm in s e r i e s
7 disp(R,” ( 1 ) Equ i va l en t R e s i s i t a n c e i n Ohm = ”); //

d i s p l a y i n g r e s u l t
8 Rs=(R1+R2+R3); // s e r i e s r e s i s t a n c e s
9 disp(Rs,” ( 2 ) A l l r e s i s t a n c e s i n s e r i e s i n Ohm = ”);

// d i s p l a y i n g r e s u l t
10 Rp=(1/R1)+(1/R2)+(1/R3); // c a l c u l a t i n g p a r a l l e l

r e s i s t a n c e
11 disp ((1/Rp),” ( 3 ) A l l i n P a r a l l e l i n Ohm = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 5.13 13

1 clc;

2 V=20; // v o l t a g e i n Vo l t s
3 R1=2; // r e s i s i t a n c e i n Ohm
4 R2=4; // r e s i s t a n c e i n Ohm
5 R3=5; // r e s i s t a n c e i n Ohm
6 Rp=(1/R1)+(1/R2)+(1/R3); // c a l c u l a t i n g p a r a l l e l

r e s i s t a n c e
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7 R=1/Rp; // P a r a l l e l
8 disp(R,” ( a ) Equ i va l en t R e s i s i t a n c e i n Ohm = ”); //

d i s p l a y i n g r e s u l t
9 I1=V/R1; // c a l c u l a t i n g c u r r e n t through R1
10 I2=V/R2; // c a l c u l a t i n g c u r r e n t through R2
11 I3=V/R3; // c a l c u l a t i n g c u r r e n t through R3
12 I=V/R; // c a l c u l a t i n g t o t a l c u r r e n t
13 disp(I1,” Current through R1 in Ampere = ”); //

d i s p l a y i n g r e s u l t
14 disp(I2,” Current through R2 in Ampere = ”); //

d i s p l a y i n g r e s u l t
15 disp(I3,” Current through R3 in Ampere = ”); //

d i s p l a y i n g r e s u l t
16 disp(I,” Tota l c u r r e n t i n Ampere = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 5.14 14

1 clc;

2 disp(”Rp = 6/n”); // r e s i s t a n c e i n p a r a l l e l
3 disp(”R=7”); // t o t a l r e s i s t a n c e
4 disp(”From 1 and 2 we ge t n=3”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 5.15 15

1 clc;

2 R1=2; // r e s i s t a n c e i n Ohm
3 R2=6; // r e s i s t a n c e i n Ohm
4 R3=3; // r e s i s t a n c e i n Ohm
5 V=24; // v o l t a g e i n v o l t s
6 R=8; // r e s i s t a n c e i n Ohm
7 I=V/R; //Ohm’ s Law
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8 disp(I,” Current i n Ampere = ”); // d i s p l a y i n g r e s u l t
9 V1=I*R1; //Ohm’ s Law
10 disp(V1,” Vo l tage drop a c r o s s R1 in Vo l t s = ”); //

d i s p l a y i n g r e s u l t
11 V2=I*R2; //Ohm’ s Law
12 disp(V2,” Vo l tage drop a c r o s s R2 in Vo l t s = ”); //

d i s p l a y i n g r e s u l t
13 V3=I*R3; //Ohm’ s Law
14 disp(V3,” Vo l tage drop a c r o s s R3 in Vo l t s = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 5.16 16

1 clc;

2 R=15; // r e s i s t a n c e i n Ohm
3 disp(”KVL: 16 I1+15 I2=6 ( 1 ) ”); //KVL equa t i on
4 I1= -1.66; // from ( 1 )
5 I2 =2.17; // from ( 1 )
6 disp(I1); // c u r r e n t i n Ampere
7 disp(I2)

8 V=(I1+I2)*R; // c a l c u l a t i n g p o t e n t i a l d i f f e r e n c e
9 disp(V,” P o t e n t i a l d i f f e r e n c e i n Vol t = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 5.17 17

1 clc;

2 disp(”3 I1−I2−1=0 ( 1 ) ”); //KVL equa t i on
3 disp(”3 I1−I 2+2I=2 ( 2 ) ”); //KVL equa t i on
4 disp(”3 I1−I 1+2I=2 ( 3 ) ”); //KVL equa t i on
5 I1 =0.2352; // from ( 1 ) ( 2 ) ( 3 ) through AB
6 I2= -0.11764; // from ( 1 ) ( 2 ) ( 3 ) through BD
7 I=0.58823; // from ( 1 ) ( 2 ) ( 3 ) through main c i r c u i t
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8 Ig = -0.117647; // c u r r e n t i n Ampere
9 Ibc=I1 -I2; // c a l c u l a t i n g c u r r e n t i n BC
10 Iad=I-I1; // c a l c u l a t i n g c u r r e n t i n AD
11 Idc=I-I1 -Ig; // c a l c u l a t i n g c u r r e n t i n DC
12 disp(Ibc ,” Current i n branch BC in Ampere = ”); //

d i s p l a y i n g r e s u l t
13 disp(Iad ,” Current i n branch AD in Ampere = ”); //

d i s p l a y i n g r e s u l t
14 disp(Idc ,” Current i n branch DC in Ampere = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 5.18 18

1 clc;

2 P=10; //Ohm
3 Q=3; //Ohm
4 R=12; //Ohm
5 S=6; //Ohm
6 G=20; //Ohm
7 disp(”−12 I+22 I1+IgG=0 ( 1 ) ”); //KVL
8 disp(”6 I−9I1+29 Ig=0 ( 2 ) ”); //KVL
9 disp(” 13 I1−3Ig=2 ( 3 ) ”); //KVL
10 Ig =7.797*10^ -3; // from ( 1 ) ( 2 ) ( 3 )
11 disp(Ig,” Current through Galvanometer i n Ampere = ”)

; // d i s p l a y i n g r e s u l t

Scilab code Exa 5.19 19

1 clc;

2 P=500; // power i n Watts
3 V=200; // v o l t a g e i n Vo l t s
4 R=(V^2)/P; // u s i n g P=Vˆ2∗R
5 disp(R,” Re s i s t a n c e i n Ohm = ”); // d i s p l a y i n g r e s u l t
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6 V1=160; // v o l t a g e i n Vo l t s
7 P1=(V1^2)/R; // c a l c u l a t i n g power
8 Dp=500-P1; // drop i n heat
9 D=(Dp*100) /500; // p e r c en t a g e drop

10 disp(D,”% Drop in heat p r oduc t i on = ”); //
d i s p l a y i n g r e s u l t

Scilab code Exa 5.20 20

1 clc;

2 P1=100; // power i n Watts
3 P2=500; // power i n Watts
4 P=P2/P1; // r a t i o
5 disp(”P>0 The r e f o r e I2>I 1 ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 5.21 21

1 clc;

2 t=1200; // t ime in second
3 P=100; // power i n Watts
4 V=230; // v o l t a g e i n Vo l t s
5 R=(V^2)/P; // c a l c u l a t i n g r e s i s t a n c e
6 V1=115; // supp ly v o l t a g e i n Vo l t s
7 E=((V1^2)*t)/R; // c a l c u l a t i n g ene rgy
8 disp(E,”Energy d i s s i p a t e d by bulb i n Jou l e = ”); //

d i s p l a y i n g r e s u l t

Scilab code Exa 5.22 22

1 clc;
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2 P=10^4; // power i n Watts
3 V=250; // v o l t a g e i n Vo l t s
4 R=0.2; // r e s i s t a n c e i n ohm
5 Pl=((P/V)*(P/V))*R; // c a l c u l a t i n g power l o s s
6 disp(Pl)

7 E=P/(Pl+P); // c a l c u l a t i n g e f f i c i e n c y
8 disp(E*100,” Percent E f f i c i e n c y = ”); // d i s p l a y i n g

r e s u l t

Scilab code Exa 5.23 23

1 clc;

2 P=100; // power i n Watts
3 V=220; // v o l t a g e i n Vo l t s
4 I=P/V; // Current i n Ampere
5 R=V/I; // r e s i s t a n c e
6 disp(I,” Current i n Ampere = ”); // d i s p l a y i n g r e s u l t
7 disp(R,” Re s i s t a n c e i n Ohm = ”); // d i s p l a y i n g r e s u l t

Scilab code Exa 5.24 24

1 clc;

2 V=50; // v o l t a g e i n Vo l t s
3 I=12; // Current i n Ampere
4 P=V*I; // power
5 Pd=P*0.7; // power d i s s i p a t e d
6 R=(420/(12) ^2);

7 disp(R,” Re s i s t a n c e i n Ohm = ”); // d i s p l a y i n g r e s u l t
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